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Effects of drip irrigation and furrow irrigation on spatial
distribution of fine roots of Populus
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( 1. Tianjin TEDA Saline Land Greening Research Center Co. Ltd, Tianjin 300457, China; 2. Chinese Academy of
Forestry, Beijing 100091, China)

Abstract: [Objective] This study aims to investigate the effects of different irrigation methods on the growth
and spatial distribution of fine roots of Populus, so as to provide theoretical and technical basis for the
cultivation of plantation by drip irrigation. [Method] The 5-year old ‘107" Populus x euramericana ‘Neva’
was selected as the research object, and standard trees were selected from the plantations cultivated by drip
irrigation and furrow irrigation. Root drills were used to sample trees at 20, 50, 100 and 150 cm from tree trunks
in the directions of inter plant, diagonal and inter row. The differences of fine root biomass density, fine root
length density and fine root specific root length were compared. [Result] In inter plant direction, the difference
of fine root biomass density between drip irrigation and furrow irrigation increased with the increase of
horizontal distance, and the difference was significant (P<<0.05). With the increase of horizontal distance, the
differences between diagonal and inter row directions decrease. Under drip irrigation, the fine root biomass

density was the highest at 50 cm away from the trunk in the direction of inter plant, and the highest at 20 cm
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away from the trunk in the direction of diagonal and inter row. Under drip irrigation, the difference of fine root
length density with furrow irrigation increased with the increase of the horizontal distance(P<<0.05), while the
difference of diagonal and row direction decreased with the increase of the horizontal distance. Under drip
irrigation, the root length density of fine roots was the largest at 50 cm from the trunk in the direction of inter
plant, and the largest at 20 cm away from the trunk in the direction of diagonal and inter row. Under drip and
furrow irrigation, the fine root biomass of 0—40 cm soil layers accounted for 81% and 73% of that in 0—60 cm
soil layers, respectively, while the fine root length accounted for 85% and 80%. The specific root length under
drip irrigation and furrow irrigation increased with the increase of horizontal distance, and the difference of
specific root length under furrow irrigation was greater than that under drip irrigation. The difference of specific
root length in different directions was the largest at 20 cm away from the trunk and the smallest at 50 cm away
from the trunk. [Conclusion] Drip irrigation can promote the growth and turnover of fine roots, affect their
spatial distribution, and improve forest productivity. [Ch, 4 fig. 1 tab. 28 ref.]
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G, TAL T RS XAk, b T 7Kk e Tl HGE VD I (39°26'~39°51'N, 116°13'~116°43'E)., %X )&
R VL 2 KB M S, AEYRIR N 11.6 °C, AEYREK R R 550 mm, 4EYZE &K 1100 mm,
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Figure 2 Spatial distribution characteristics of fine root biomass density
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Figure 3  Spatial distribution characteristics of fine root length density
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Figure 4 Spatial distribution characteristics of fine specific root length
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